Presenilins are novel substrates for TRAF6-mediated ubiquitination.
Mutations in presenilins (PS1 and PS2) have been linked to the pathogenesis of early onset familial Alzheimer's disease. Presenilins function as the catalytic component of the γ-secretase protease complexes responsible for the cleavage of the amyloid precursor protein (APP), subsequent generation of amyloid-β and associated amyloid plaques in Alzheimer's disease. Biochemical and genetic studies have revealed that through interactions with several proteins, the presenilins are functionally involved in a range of cellular processes, including the regulation of intracellular calcium homeostasis. Our group has previously reported an association between presenilins and members of the tumour necrosis factor receptor-associated factor (TRAF) family of proteins. In this study we further investigated the association between TRAF6, an E3 ubiquitin ligase, and the presenilins. Here we show that the presenilin full-length holoproteins are novel substrates of TRAF6-mediated Lysine-63-linked ubiquitination. Interestingly, co-expression of catalytically active TRAF6 with the presenilins leads to decreased turnover of PS1 full-length holoprotein accompanying elevated presenilin protein levels. Similarly, while overexpression of TRAF6 increases presenilin holoprotein levels and ubiquitination in HEK293 cells, expression of catalytically deficient TRAF6 or TRAF6-deficiency leads to a reduction in presenilin protein levels and reduced PS1 ubiquitination. We also demonstrate that TRAF6 induces PS1 gene transcription in a JNK-dependent manner. Notably, we reveal that TRAF6-mediated ubiquitination of presenilin does not affect γ-secretase enzyme activity, but may regulate presenilin function in calcium signalling. Taken together, we propose that presenilins are novel substrates for TRAF6-mediated K63-linked ubiquitination and that ubiquitination of presenilins by TRAF6 increases presenilin holoprotein levels and in conditions in which TRAF6 ubiquitination of presenilins is reduced results in reduction of calcium release from the endoplasmic reticulum.